INTRODUCTION
In the rabbit, the first attempts to achieve fertilization by intraperitoneal insemination met with very limited success (Hadek, 1958; Rowlands, 1958) . At that time it was not known that the capacitation process took considerably longer in the Fallopian tubes than in the uterus (Adams & Chang, 1962) . In accord with this fact, Mroueh & Mastroianni (1966) have recently found that conception occurred only when the insemination took place simultaneously with or preceding-by up to 4 hr-the ovulating injection. Within these time limits, the proportion of does becoming pregnant (eight out of twelve) was quite satisfactory, but the implantation rate was low in comparison with controls, due, it was suggested, to increased early embryonic mortality. However, the fertilization rate was not examined. Moreover, since the does were killed 8 to 12 days after insemination, the competence of the remaining viable embryos to survive to full term was not established. The present study is concerned with these aspects as well as the investigation of the effect of extending the interval between insemination and ovulation on fertilization. This latter aspect has been referred to briefly elsewhere (Adams, 1968) in comparison with tubai and vaginal insemination.
MATERIALS AND METHODS
Semen was collected with an artificial vagina from four or more fertile males, depending upon the volume required, and pooled after removal of gel. In the first experiments the semen was concentrated by centrifugation at 1000 rev/min for 10 min and removal of some of the seminal plasma. One lot of semen was twice washed with sodium citrate buffer, as described by Hadek (1958 To obtain information on fertilization thirty-nine of the does were killed at 17 hr (two), 25 to 28 hr (twenty-two) or 38 to 44 hr (fifteen) after the ovulating injection. Egg recovery was performed as described by Adams (1956) . When¬ ever the yield of tubai eggs was lower than expected, the uterine horns were also flushed but no eggs were recovered from this source. The remaining fifteen does, plus ten others which had received either epididymal spermatozoa or 'citrated' semen, were palpated 10 days after the hcg injection; any that were diagnosed pregnant were examined by laparotomy to establish the number of corpora lutea and implantations. Subsequently, the does were observed for the outcome of pregnancy. Implantation and maintenance of pregnancy. Details of the twenty-five does that were examined on the 10th day of pregnancy are given in Table 2 . In the first two groups, which received whole semen, eight out of fifteen became pregnant. In these, the number of implantations was quite low (28 to 36 %) but in keeping with the observations on fertilization. All except one of the twenty-eight con¬ ceptuses were normal in size (Adams, 1960 The fact that egg recovery improved as the interval between insemination and ovulation was extended may simply reflect a reduction in sperm numbers through loss of viability.
Fertilization failure Apart from the complete failure of fertilization in eleven out of forty does (Table 1, Groups 1 to 5 and Table 3 , Groups 1, 4 and 5) there were seven instances out of twenty-nine (24 %) where fertilization failure was confined to one side of the tract, five involving the left side and two the right. On the contralateral side the proportion of eggs fertilized was 60 % (one), 75 % (two) and 100% (four does). Such inequality between the two sides is extremely rare under normal conditions of mating.
DISCUSSION
In confirming the report of Mroueh & Mastroianni (1966) that the implanta¬ tion rate is low following intraperitoneal insemination, the present experiments not only explain why this is so but also show that a high proportion of the eggs that survive to implantation are capable of surviving to term. The low implan¬ tation rate may have been due to either a low level of fertilization (too few spermatozoa entering tubes?) or loss of eggs (too many spermatozoa?), rather than to an increased incidence of abnormal ova as they suggested. The unexpec¬ ted failure to recover eggs which should have been present in the tubes is thought to be due to their early destruction by excess spermatozoa, as previ¬ ously suggested by Noyes, Adams & Walton (1959) . If (Moore, Adams & Rowson, 1968) . Thus, the detrimen¬ tal effect of excess spermatozoa appears to lie primarily in disrupting the integrity of the zona pellucida, which in the rabbit does not in any case afford a block to polyspermy. In oestrous does, Mroueh & Mastroianni (1966) recovered 4000 to 76,000 (mean 13,000) spermatozoa from the tubes 5 to 6 hr after insemination, whereas normally only 2000 to 6000 are found in the tubes (Austin, 1948; Chang, 1951; Braden, 1953) . In normally-mated rats, it has been shown that higher concentrations of spermatozoa at the site of fertilization are significantly associated with the presence of larger numbers of spermatozoa within the eggs (Braden & Austin, 1954) . Since sperm acrosome preparations can destroy eggs in vitro (Srivastava, Adams & Hartree, 1965) , the role of the female tract in restricting the number of spermatozoa reaching the site of fertilization assumes extra significance. Hitherto, the limitation of sperm num¬ bers has been interpreted primarily as a mechanism to reduce the risk of poly¬ spermy (Braden, 1953) , though in the case of freshly ovulated eggs, the incidence of polyspermic fertilization is quite low, 1-4% (Austin & Braden, 1953) .
When insemination preceded the ovulating stimulus by 5 or 6 hr, Mroueh & Mastroianni (1966) (Tesh & Glover, 1966) . However, the fact that spermatozoa deposited in the vagina or Fallopian tubes 30 hr before ovulation still gave about 30 % fertiliza¬ tion (Adams, 1968) suggests that the decline may be slightly accelerated as a result of exposure to the peritoneal cavity. At the same time it is recognized that in the former two situations, far greater numbers of spermatozoa were actually placed in the female tract, thereby increasing the probability of greater numbers surviving to ovulation.
In discussing the question of whether capacitation occurs in the peritoneal cavity or in the tube itself, Mroueh & Mastroianni (1966) did not consider the fact that this process is extended in the tubes. Since many spermatozoa may enter the tubes within an hour of injection (Rowlands, 1958 ), it appears likely that the spermatozoa are capacitated mainly, if not entirely, in the tubes.
